Antibiotic concentrations in human sera were estimated in 5 Lo 6 hr by a modified microbiological assay. By using Staphylococcus aureus and Streptococcus pyogenes as the assay organisms, the seeded assay plates were preincubated for 2 to 6 hr and then were stored at 4 C until used for assay. Paper discs saturated with the specimen wee placed on the preincubated assay plates with reference discs saturated with known concentrations of antibiotic. After 5 to 6 hr of incubation, zones of antibacterial activity were measured and compared with a standard curve for estimation of antibiotic concentration. Results from this rapid assay method compared favorably with those from the commonly used 24-hr assay.
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Marked differences in the rate of renal clearance for some antibiotics could lead to increasing concentrations in blood and tissue that may be related to serious toxic reactions. Therefore, it would be advantageous to know the antibiotic concentration in serum before subsequent dosage. Chemical assay procedures are available for many of these antibiotics, but some small laboratories may not possess the necessary reagents or equipment to perform them. Microbiological procedures used for assaying antibiotic concentrations in human serum usually require an incubation period of 16 to 24 hr. This communication describes data obtained from a modification of the disc-plate assay method which permits approximation of antibiotic concentration in serum after 5 to 6 hr of incubation.
MATERIALS AND METHODS
Stptococcus pyogmes asy plates. Trypticase Soy Blood Agar Base (BBL) was prepared and maintained in a liquid state at 45 to 50 C. A 5-ml amount of defibrinated human blood was added to each 100 ml of melted agar to support the growth of the assay organism, S. pyogenes strain C-203. Each 100-ml flask of blood-agar was then inoculated with 1 ml of a 1:10 dilution from an overnight broth culture. Samples (6 ml of the seeded agar were pipetted to 9-cm plastic petri plates. The inoculated plates were incubated at 37 C for 6 hr and then stored at 4 C. for not longer than 5 days, until used for assay. This preincubation of the plates was the basis for the rapidity of the assay described below. Standard crves Paper discs (6 mm) were saturated with antibiotic standard solutions and were placed on the surface of the preincubated agar plates. The number of discs placed on each plate was varied to avoid overlapping zones of inhibition of red blood cell (RBC) lysis with streptococcal plates or inhibition of growth of S. aureus. Plates for standard curves were replicated four times. All plates were then incubated for an additional 5 to 6 hr at 37 C. Zones of cell lysis or bacterial growth inhibition were distinguishable after 4 hr of incubation; however, edges of zones were easier to determine after 5 to 6 hr. Zone diameters were measured, and a standard curve was plotted. Once a standard curve was established for each antibiotic, it was not necessary to repeat this procedure. Reference to this established standard curve for assay of specimens was accomplished by using discs saturated in only one standard solution on each assay plate.
Assay o re. To illustrate the reliability of the assay procedures. human serum was prepared withAPPL. MICROBIOL.
were incubated at 37 C for an additional 5 to 6 hr, and diameters of the resulting zones of cell lysis or bacterial growth inhibition were measured. Both zone diameters, surrounding either the standard or sample discs, were averaged. Reference was made to the zone for the same standard solution as was plotted on the standard curve. The average zone for the sample was corrected by adding or subtracting the difference between the average standard zone diameter from the assay plates and the zone for the same concentration of antibiotic from the standard curve. The result, in micrograms per milliliter, for the corrected average sample zone diameter was then extrapolated from the standard curve. This result was multiplied by the dilution made to obtain the concentration of antibiotic in the original specimen.
RESULTS
Zones surrounding discs in Fig. 1 and 2 resulted from the interference of lysis of the RBC in the agar by the assay organism, S. pyogenes. Edges of the zones marked the maximal diffusion of the antibiotic, which in this case was cephaloridine. The antibiotic within the zone prevented growth of the streptococci and lysis of the RBC. Thus, the zone remained red and the area between zones was cleared by lysis of the RBC by viable bacteria. Diameters of the zones were dependent on the antibiotic content of the discs. On the other hand, the zones shown in Fig. 3 resulted from direct inhibition of S. aureus by kanamycin.
Photographs of plates used to plot standard curves are shown for cephaloridine ( Fig. 1) and kanamycin (Fig. 3) . Two plates (replicated four times) were utilized for cephaloridine because of the large zone diameters. Smaller zones for gentamicin, kanamycin, streptomycin, and vancomycin permitted the use of only one plate (replicated four times), as illustrated in Fig. 3 for kanamycin.
A typical curve is shown in Fig. 4 pgg/ml, and the plate on the right represents 1.6, 0.8, 0.4, 0.2, and 0.1 ,ug/ml. Circles of black paper, the same diameter as the zones of inhibition, were used on the bottoms of the plates for photographic purposes. tions of 1(X, 50, 25, 12.5, and 6.25 pig/ml. The other sufficiently visble after 5 to 6 hr of additional three plates are assay plates for a human seruo spect incubation to mate approximate concentration men containing 1() pg of kanamycm per ml. The plates of antibiotics in serum specimens. Accuracy of the represent the undiluted specimwn (lOO) and a 1: 10 (10) assay increased with incubation time.
or 1:100 (1) dilution thereof.
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